ABSTRACT. The main results established are (i) a connection between the matching and chromatic polynomials and (ii) a formula for the matching polynomial of a general complement of a subgraph of a graph. Some deductions on matching and chromatic equivalence and uniqueness are maie.
The graphs considered here are finite, undirected, and contain no loops and no multiple edges. Let G be such a graph. A matching in G is a spanning subgraph of G, whose components are nodes and edges only. Let a k be the number of matchings in G with k edges and let n be the number of nodes in G. Then the matching polynomial of G is k=0 where w and w 2 are indeterminates or weights associated with each node and edge respectively, in G. If we put w w 2 w, then we obtain [./21 M(G; to) a k wn-k, k=0 which is called the simple matching polynomial of G. The basic properties of the matching polynomial can be found in the introductory paper by Farrell [1] .
The chromatic polynomial of a graph G is the polynomial P(G;A) which represents the number of ways of coloring the nodes of G with colors, in such a way that adjacent nodes receive different colors. The basic properties of P(G;A) can be found in Read [10] . In this paper, we will assume that P(G;A) is expressed in the complete graph basi____s, i.e., P(a;)= %()n-, k=0 where c k is the number of color partitions of the nodes of G into n-k non-empty indistinguishable classes and (A)r A(A-1)(A-2)...(A-r 4-1).
Let rn(a) denote the vector of the nonzero coefficients of M(G; _w), written A chain is a tree with nodes of valencies and 2 only. The chain with n nodes will be denoted by 'Pn. The notations Kp, Krn, n and C v will be used for the complete graph with p nodes, the complete m by n bipartite graph and the cycle (circuit) with p nodes, respectively. Let 5' be a subset of V(G). Then G-5' will denote the graph obtained from G by removing the nodes in S. If S is a subset of E(G), then G-S will denote the graph obtained from G by removing the edges in S.
We extend a result of Frucht and Giudici [3] , by showing that their necessary condition for the matching vector to be equal to the chromatic vector is also a sufficient condition. A formula for the matching polynomial of a complement of a subgraph of a labeled graph is then derived. Also, we obtain connections between matching and chromatic equivalence and uniqueness. Finally, we deduce some results for 0-graphs.
In the material which follows, the upper and lower limits of summations will be omitted when they are obvious from the contents of the summand. For example, the lower summation limit is zero and the upper summation limit is [n/2] in all matching polynomials of graphs with n nodes.
The notation G U G 2 U..-U Gr will denote the disjoint union of graphs G1, G2,... and Gr. The notation (G,H) will be used for a pair of two equivalent, co-matching or co-chromatic graphs; this pair will be referred to as an equivalent, co-matching or co-chromatic pair, as appropriate. This corollary is an improvement of the main result in [5] , since it gives both a necessary and sufficient condition for the matching vector of a graph to be equal to the chromatic vector of the complement graph.
Suppose that G is not A-free. Then the sets S i, may have more than two elements. In this case, for some k, there will be other k-color partitions of V(G) (viz those which contain Si,j's for which Si, j > 2). This observation and Theorem 1 yield the following result. We note that Theorem 2, not only characterizes graphs whose matching vector is equal to the chromatic vector of its complement, but also gives (i) a lower bound for the coefficients of the chromatic polynomial and (ii) a criterion for determining whether or not a given graph contains triangles. 3 We illustrate the theorem with the following example. Let G and H be the graphs shown in Figure 1 . In this example, r 0 because both G and H have 5 nodes. FIGURE 1: The following polynomials are easily computed. It is well known (for example, see [1] ) that the characteristic polynomial of a tree coincides with its matching polynomial, except for the alternation of the coefficient signs. This observation, combined with Corollary 1.1, yields the following theorem which gives a relation between the matching, characteristic and chromatic polynomials. Suppose that we take T to be the chain Pn with n nodes. From [1] M(Km, n;w*) P(Km, n;+X) P(Km O P(Km;A)P(Kn;A)= (A)m(A)n.
The results follows by using the formula for M(Km, n;w_) given in [1] (Theorem 20).
We note that this identity was also derived by Goldman et al. in [10] (Corollary 12).
DEDUCTIONS FOR CHROMATIC EQUIVALENCE AND UNIQUENESS.
The following theorem shows that for /k-free graphs, chromatic equivalence of complements is completely determined by matching equivalence. shown to be co-matching in [4] . Their complements were shown to be chromatically equivalent in Suppose that G is /k-free and matching unique. Does it follow that G will be chromatically unique? The answer is no in general. Let G be the chain P4" It has been shown (Farrell and Guo [3] ) that Pn, for n even, is matching unique. Therefore P4 is matching unique. However, P4 P4" But P4 is not chromatically unique because it is chromatically equivalent to K1, 3. Notice that we cannot say that if G is matching unique then G is not chromatically unique. For suppose that G is a graph consisting of isolated nodes and independent edges. Then G is known to be matching unique. However, in [9] , it was shown that G is chromatically unique.
At this point, let us consider the converse of the above question. Suppose that G is chromatically unique, does it follow that G is matching unique? The following theorem answers this question. THEOREM 11. If G is /X-free and G is chromatically unique, then G is matching unique up to /X-freeness. That is, there does not exist another /k-free graph which is matching equivalent to G.
PROOF. Let G satisfy the conditions given in the theorem. Suppose that there exists a /Xfree G such that M(G1;_w M(G;_w). Since G is /x-free, M(G;w')= P(G;$). Since G is Afree, M(G1;w' P(G1;,). Therefore, P(G1;)= P(G;$). Since G is chromatically unique, we must have G G which implies that G G. 
